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AB^CRACT . ~ 

This manual Eas iieen pr^ared to assist -in training 
f^-: department personnel f^ extending emergency service on 
^^igssways and fr^emys. .Infon^tion- prbvidiid in the manual is 
,g^lgned to answer guestions ^iliiig with these topics: (1) 
^^Iresisifay and Freeimy Incideiits and operations, (2) Special 
^^^€Sm»y and Freeway Pr^lems^ (3) sizing Op Expressway and Freeway 
Ii^idtMits, (4) Ose of Standard' Fire Apparatus and Eguipnent, (5) 
^psial Equipment Available from other Agencies, |6) Emergency 
maq^se Consltoations^ (7) FersOimel Safety, (8) Liaison with 
M#f&f<»:ceme^ Agencies, 0) Handling and Dispbsal of Hazardous 
Nif trials, and (10) Special Materials for Controlling Spills and 
;^fs. A hihliography is included, and regulations pertaining to the 
^i^arding of vehicles transporting haasardous materials is appended. 



PREFACE 

Expressways and freeways are arterial routes designed to carry heavy traffic at relatively high speeds. The design 
of these routes incorporates provisions for controlling^or ellrninating cross traffic and for minimizing congestion t>y 
vehicles ente«ng or leaving the routes. Both expressways and freeways are limited-access routes, but they differ in 
means of access. Expressways are open to access by intersecting or ao^ng streett and roads, although entries and 
exits are usually cAitrolled by traffic signals. On the otfier hand, freeways are accessiblf only by means of on-ramps 
and off ramps. 5t^ets and roads that would otherwise cross or intersect freeways are diverted over or under them. 

The California! pivislon of Highways has reported tftat more than 4,000 miles of expressways and freeways were 
in use at the beg^ning of 1970 and that more than 80O additional mMes are scHeduled'for completion by 1971 . The 
legislature has rp<^tly approved more than t2,000 mUes of expresmay and freeway construction. Upon 
completion, the ^nttre system will serve both metropolitan areas M county seats as well. During 1969, expresways 
and freeways in ^o^ Angeles, Orange, and Ventura counties alone carried more than 21 billion miles of traffic. Many 
freeways in thestj^iAs each carried more than 200,000 vehicles per day within that year: 

In the event pf dmergei^, users bf expre^ays and freeways are forced to depend on the resources of the 
communities^ thc^ds^Lw^^ they pm. Therefore, a majority of Calif omia fire departrnenU are having 

to extend protection to the^limlted acoess routes in their vicinity. In the near ^re, flfextepartmentt that do not 
provide emergency service to some portion of such a highway will be exceptional. This manual has been prepared to 
assist in trainiiKl personnel for extending such einergency service. 

Through the information presented in this manual, an attempt has been made to analyze expresMay and freeway 
emergencies that are likely to fall witfiin tlie jurisdiction of the fire services^ Althoui^ general in nature and 
therefore limited in depth of ..detail, this manual can at the least serve as a framework for planning against such 
emergencies. 

The publications cited in the text of this manual and some selected documents are listed in the Bibliography. . 
Because their subject matter is relevant to dirau^bfect of this manual, their acquisition by fire-service organizations is 
highly recommended. 

Initial work on this manual, £xpf9^my mtd Fnemy CnrngmKm, was accomplished at the Fire Training 
Officer's workshop. Conference on Expressway and Freeway Emergencies, Fresno, May 8*12, 1967. Materials 
developed at that conference ^were subMquendy reviewed and amplified by Ralph B. Hamilton, Battelion Chief, 
Downey Fire Department. The California Fire Service Training Program sttff expanded certain sections and 
organized the material into manual form for publlcatkm. 
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Topic 1 - EXPRESSWAY AND FREEWAY INCIDENTS AND OPERATIONS 



This topic, "Expressway and Freeway Incidents and 
Operations/' is planned to provide answers to the following 

questions: 

• In what ways do incidents that occur on expressways 
and freeways differ from inddenU that occur on 
other thoroughfares? 

#1IVhat .are typical expressway and freeway incidents? 

• Why do freeway collisions aeate severe rescue 
problems? 

• What kinds of fires can be expected on exprenways 
and freeways? 

• What are typical fire department operations during 
expressway and freeway incidents? 

• What are the basic premnes for dealing with incidents 
involving hazardous materials? 

Emergencies jthat occur on expressways and freeways 
and those that take place on other thoroughfares all have 
one thing in common: they are usually results of human 
error. Vehicle failures are a secondary cause. The circum- 
stances of expressway and freeway iiKMents^are, however, 
compounded by several condifioris: 

1. More vehicles carrying more people and more materials 

2. Higher rates of speed 

3. Serious effects of natural occurrences, such as rain, 
snow, sleet, fog, flood, and slides 

4. Fewer means of access to incidents by fire departments 
and other emergency units 

5« Fewer water sources available for fire-department 
operations 

These factors make it necami^ for fire departments to ' 
develop special procedures for handling expressway and 
freeway incidents. Such inodents often involve rescuing 
passengers from damaged or burning vetiicies^ provkling 
- em e r genc y c a re -ior~aockienijgictims.J BCKTibating fii^. and 
dealing with various types of hazardous^materials problems. 

Typicallnddents 

Typical incidents that take place on expressways and 
freeways include collisions, fires, wpUmom, and cargo 
leaks and spills. 



Collisions 

Collisions on expresmays and freeways commonly result 
in injunes and vehicular damage more extensive than those 
on other thorous^feres. Cpvs arat^ trucks traveling at high 
speeds can instantaneously involve larga numbers of vehi- 
cles in freeway collisions. Cases are on record of 100 or 
more vehicles of various descriptions haifing oollkJed in a 
single inckJent. 

Fires 

Vehicle or cargo fires can occur as a result of collision, 
or they c^ be caused by a number of other ^tttorsrVehide 
fires can devek>p in engine orjaassengir compartments; fuel, 
electrical, and braking systetns; and tires« Cargo fires, 
usually more extensive than vehicle fires, can Involve a wkie 
range of combustible, flammable, ^xptosive, and toxic 
materiab. ' - 

Although rapkl burning, of^ with'exploshw force, is 
sometimes assodatecf with ruptured fuel tanks, explosions 
within automotive systems or components are very rare. 
When cargo vehk^les are involved, however, the danger of 
explMon can be extreme* Trucks carry flammable liquids 
and gases, combustible and exptosive materials^ and strong 
oxktizing agents over freeways in large quantities. T*iese 
materials are subject to exptoion from shock of impact, 
exposure to heat, or mixing with other incompatible 
materials in the event of collision. 

Cargo Leaks or SpMb 

Leaks or spills can result from collisions or from 
container Wlure for wious causes. Such incklents may or 
may not require fire-department response, Noncombustible 
and nontoxic materials may only create traffic problems, 
and the exwit of firenlepartment invohrement is governed 

called upon to flush liquMs from freeways or to assist in 
moving sdkl materials* Where flammable or toxic materials 
are involved, operating procedures are usually such tfiat 
command is de le gat ed to the Are department, and law- 
enfproement agencies and other agencies are required to 
assist as necessary. 
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Typical FmDapartiiMiit Oprntkmi 

Typical fire-department operatiom during freeway ^and 
expressway emergencies include rescue and aid to victims, 
extinguishing fires, and disposing of hazardous materials. 

Rescu^^ 

^ Freeway rescue operations can be intricate; and the 
victims, vehicles, and drcumstances involved can be 
numerous and varied. Persons may be so e n trap p e d within 
and undecj^ides that rescue work might entail extensive 
cutting, prying, spreading, and shoring of the vehicl<:s 
involved. R^cue activities during freeway inddentt can tie 
expected to include the following operations: - 

1. Locating actual and pQtemial victims 

2. Protecting entrapped or immobilized persons from 
further injury by fire, from the efforts of enthusiastic 
but untrained bystanders, and other hazards 

3. Providing emergency ca^ for pemns who are injtired or 
entrapped - 

4. Removing entrapped persons from vehicles 

5. Providing emergency care for victims who are awaiting 
transportation to hospitals 

6. Providing transportation to hospitals In ceirtain imtanoer 

Local policy usually establishes responsibility for trans- 
portation. In some areas, fire departments either provide 
transportation or are responsible for summoning ambu- 
lances. In other areas, police agencies are completely 
responsible for transportation. 

Information regarding tescue and first*aid tedmiques 
may be found in the manual, Emergtnc^ C^ of tfm Skk 



and It^umd, Sacraniento: California State Department of 
Education, 1969. 

Fires * 

Many freeway fires are relatively simple to control with 
only portable extinguishers or water from portable supplies. 
Others are highly complex and require unusual commit- 
ments of equipment and manpower. Fire-control operations 
on freeways, while generally similar to those conducted on 
other thoroughfares, are usually influenced by certain 
unique Actors, four of which are outstanding: (1) limited 
or obstructed access; (2) inadequaie water supplies; (3) 
unusual personnel hazards; M Hrhiiardous materials in 
transport* 

Suggestions for dealing with these and other factors 
characteristic of freeway incidents will be provided further 
on in this manual, 

Inodents Involving Ha z a rdous Maitrials 

The quantity and variety of hazardous materials trans- 
ported over freeways is enormous, and car g oe s include 
matertais that may be combustible, flammable^ explosive, 
and toxic* Hazardous maieriab can create problems from 
oollison, fire, co n tain e r failure, and for a multitude of other 
reasons, Fire-oontrol operations during incidents invohring 
hazardous materials are necessarily based upon three 
piemises: (1 ) determining the type of material; (2) deciding 
the proper action; and (3) deploying the nece^ary man- 
power, apparatus, equipment, and extinguishing agents, 

Sinoe hazardous materials create severe fire-control and 
personnel-protection problems, methods of dealing with 
i ficide n ti i nvolvin g the several categofiei of hazardous 
materials are disfttssed extensively in s ub s equ e nt topics. 



Topic r- SPECIAL EXPRESSWAY AND FREEWAY PROBLEMS 



This topic, "Special Expmsmy and fteemii Prob- 
ietm/' IS plannad to provide anwers to the following 
questions: 

• How can an adequate water supply be maintained 
throughout the expressway or freeway emergency? 

• What are some reliable sources of water for highway 
use? 

■* • What are some environmental exposure problems that 
could be enoountemd at the scene? 

• What are the dangers of fires occurring on bridges or 
elevated freevirays? 

The vast network of restncted-accettroadways, together, 
with limited water available for fire fighting, create^ummial 
problems on the freeway end expressway systems through^ 
out California. By the very nature of the expressway and ' 
particuMy the freeway, access to the scene is undoubtedly 
the firit problem of fire^ervioe uni^ . Because of its 
paramount importance, acoe» is 'covered defensively m 
Topics Sand 6. 

W«lMrSuji|iijes 

The problem of a severely limited or perhaps nonexis- 
terifwater supply is the most important consideration after 
access itself. .Few freeways are equipped with water main 
and hydrant ^ysteitis. In most CMes, water for fire control 
^ust either be obtained from hydrants on nearby streeti or • 
transported to the scene by tMc vehicles. Long hose 
deployments tiirpugh adjoining properties* over fences, 
or down embenkments, and so forth, are time consuming. 
Transporting water by taiik vehicle mey be almost 
impossible because of traffic and congestion, and the 
a^uacy ^>f such a warn source fbr^xtensive operations is 
questionable. Extensive prefire plahning for getting water 
to^ any . portion of a fileway is thettsfore of prime 
importance* Such plans shouM pinpoint all nearby water 
sources and prescribe primary and altemate meens of 

n^vrtifiQ wtef to-tlia iranii nf an mtm^Mma\iu - ~ ^ 

Appropriate questions can serve as guidelines to plan« 
ning. Some questions that recognize foreseeable problems 
might be: Will extra manpower be necasaery to hand^ay 
hose? Will relay pumping be required. I| the only evailaMe 



source so far away that tankers will be necessary? Are 
unusual hose depkyyments required, as up or down from 
o v ^ p asie s or underpants via ladders? These and many 
other antidpatory questions must be answered before an 
inckJent occurs. 

PiaiM, inckiding maps cf water sources, may be carried 
on apparattis or maintained in dispatching centers. Water 
sources may include reservoirs,, portable pumps, drops from 
aircraft, and die like. H vwrter has^to be transported, plans 
shouM include the use of outskfe^agency equipment such 
as transit concrete-mixer trucks, water or milk tankers, and 
so forth. Freeway sprinkler systems normally used for 
im^tion.fiurposes may be consktered as possible sources, 
ahhoui^i the available flow is usually barely adequate for 
fire-finhting purpoMS. 

EfWt«aniiienlal ftoMems 

immediately folkwving an accklem or emergency ind- 
oent on freeways and expressways, environmental problems 
usually occur in profuskKi. Hazards attending die original 
incklent are rapklly compo un ded tvy an accumulation of 
vehicles near the scene. To make matters worse, dro*« of 
curious s p ec ta tor s appear, seemkigly from nowhere. These 
devekipments seriously impede the efforts of fire personnel 
and the movement of apparatus. Curious onlookers add to 
operational^ proMetr^ and they axpose themselves to 
unnecessary danger. Beskles these hindrances are a number' 
of otfier envir o nme nt al conskierations {fixpommh whteh 
include: 

1. Roedskle structures, trees, grass, brush, or timber, that 
may become ignited by exposure to fiames, by runaway 
vehicles, or by ignition of flammable vapors 

2. The flowing imo storm drains of flammable liqukfs and 
v^)ors that become sut^ject to Ignition or explosion 

3. Large amountt of water that, used In emergencies, could 
flood tower areas of freeways 

-Fires^ em e rg e nc ie s in unusuel -locationrs uch-a s- on 
eleveted or d epres sed roadways, bridgH, and mijor inter- 
changH, may be difficult to reach because of traffic 
oongastion. Plans for such conditions might include the use 
of eerial ladders or elevating platforms. 



Topic 3 - SIZING UP EXPRESSWAY AND FREEWAY INCIDENTS 



This topic, '"Sizing Up Expra^ay and Freeway Inci- 
dents/' Is planned to provide ansiMers to the following 
questions: 

• What information must be obtained when receiving 
notification of a freeway emergency? 

• What apparatus and how many uni^ should be 
dispatched to the scene? 

• What factors determine accessibility to the scene? 

• What are some of the strategic factors to be con- 
sidered in prefire planning for freeway emergencies? 

Notification of freeway emergencies can come to fire- 
fighting agencies from several sources and with varying 
degrees of authenticity and completeness; The person 
receiving the notification is responsible for obtak^ing as 
much information as necessary regarding the '\vhat" and 
"where" of the incident. 

eoetvHig me nepoti 

Alarm operators should make every attempt to get 
adequate Information from persons reporting freeway 
incidents. Basically, this consists of the type and location ol 
the Incident and the types and numbers of mjuries* 
Information as to the type of emergency would include 
such facts as: vehicle or rigM-of-way fire, cargo spill or leak, 
or type and number of vehicles involved* The specific 
location of the emergency should be included, such as: 

1. Name or nuntber of freeway or expremvay 

2., Distance from on-ramp or off-ramp, overpass or under- 
pass, landmark, town, district, or other reference point 

3. Informant's location, including number of telephone he 
is calling from 

4. Lane or lanes in wNch enwgency exists <inbound, 
outbound, westbound, and so forth) 

— Indivkluat-^ l an e s " are derigm n ed ~t^" "nomber~iwd ~ are^ 
numbered from the center divider outward. The lane 
nearest the divider (the ''fast" lane) is number one; the next 
lane is number two, and so fordi. Injured persons shouM be 
reported, and this informatten shouM include the number 
of injured and the types of injuries if possible. 



Getting Aocuriate Infdnnation 

If the general area of the emergency were thoroughly 
familiar to the person reporting, as It wouM be to a 
highway patrolman or highway maintenance empk>yee, the 
k>cation of the accident usually would be v^l described. 
Alio, when an emergency highway telephone Is used, the 
operator receiving the call ooukt easily determine the 
kication of the telephone being used. Commonly, however, 
the ktformant-i^ unfamiliar with the area and poniMy has 
traveled some distance before finding a telephone or person 
to whom the emergency can be reported: Occasionally, an 
emergency will be reported by persons not traveling the 
freeway. Persons m structures near the freeway or in 
vehicles travelifHl off-freeway streets, pitots or .sassengers in 
aircraft, or a member of a train crew may be the source of 
oomnHmicating necessary information. In those eventt 
^m operators must take extra care to obtain as much 
Informatkm as possible. This will entail questioning report- 
ing IndivMuals to get any and all informatk>n that will help 
to pinpoint the incklent. Prefire planning shouM include an 
' interrogatkm checklist to be used by alarm operators. 
Familiarity with the list and ever-ready access to it will help 
significandy in obtaining all necemry Information from the 
person reporting an incMent. 

Certain kinds of additkmal information will assist in 
determining k>catk>n. That information might include 
recognition of- landmarks, highway signs and markers, 
direction pf vehicular travel, bridges, overpasses and under- 
passes, exits anrfentranoes. Such informatkKi shoukJ 
abp include pertinent facts regarding the nature of the 
incklent 

Radk>^ippad uniu that can respond to freeway 
emergencies can also be of gr^ service in gukling other 
responding units and alerting them about traffic conditions, 
vehicles involved, injuries, and common«carrler contents. 
All fire^)artment personnel involved in freeway emergen- 
cies sh'ixild be aware of the importance of keeping all units 
informed of current conditions and of provMing other 

i^iaitmn t. Infarimfiftfft — ™ — ' — ' 

Siaing Up the Incident 

As in the case with all incidents, the techniques and 
procedures used on freeways will be based on the estimate 
made by the officer in charge. Sizing up inckients on 



freeways or elseMrhere is bated largeiy on pi^ire planning, 
which Is basically a proeeis of gathering and studying 
various types of information that must taka local condi- 
tions into account. Irrespective of local conditiom, how* 
ever, prefire planning ^lould include four in^wt a nt con* 
siderations: (1) access to freeivay locatiom; (2) pMk traffic 
periods; (3) environment around the incident; and (4) 
available resources. These factors are subfect to further 
consideration. 

Access 

Access to freeway^locations would logically include 
. locations of onnramps and off-ramps, interchanges, under- 
passes, overpasses, and portions of freeway that are at 
grade, above grade, and faekMV grade. Also included with 
this informal mitht be location and types of »de 
fencing, ceiiief divide, and method^ of crossing barriers. 
Accetf could Jm gready facHitatBd by such information as 
location of freeway portions that are abutted by frontage 
roads or railroad ridlm^<way; also, vacant or unimproved 
property adjacent to freeways through which access, «rith 
apparatus Is possible. Mk traffic periods represent infor- 
mation that Is^higMy relevant^ access, sinerthey might 
determine direction of aiiproach, types of equipment, and 
so forth. 



WaiarSypply ^ 

The matter of water supply is dependent on such factors 
as location of hydrants along surface streeu that mre 
atlaeent to freeways andstatic water sources (ponds, lakes, 
tanks, and the like) tmr the freeway. Availability and . 
adapttbility of various types of mobile water-carrying 
equipment also constitute important information about 
water nipply* 

Envlroniiiant ^.^^ 

Environmental factors include structures ediacent to 
freeways, al well as natural or constructed drainage through 
which flamrnable and toxic materials could flow and 
thereby become a threat to Kfe or property. 



Available resources refers to manpower, apparatus, and 
equipment avaiW>le« These factors are affected by the 
ca la g o ry of alarm or the seriousness of the incklent, 
'Whether mutual akl is available In the immediate vicinity, 
and odier reeouroes that rnay be available by special call. 
Coopet itiv e respomes by other departmoftts in borderline 
areas or areas of dual respon si bility couM abo add to the 
awrilaMe resources* 



Topic 4 ^ USE Of-SlAHDAkD FIRE APPARATUS AND EQUIPMENT 



This topfc, ''Use of Standard Fire Apparatus and 
Equipment/' is planned to provide answers to the following 
questions: 

% What are the various types of fire apparatus available 
to respond to freeway inctdenU? 

• What is the minimum manpower.^uired to handle 
these incidents? 

• What types of equipment will assist in solving the 
water-supply problem? 

• What Irr-some probabilities and eventualities that 
must be considered during large-scale operations? 

The equipment and manpower nccemry to deal with 
incidents effectively on freeways and expiessways can be 
extensive. Large-scale and unusual opera^ons might seem to 
necessitate the use of equipment from agencies other than 
fire ^rvice. Ho^^ever, the time Involved in requesting and 
obtaining such equipment through proper channels, getting 
it to the scene, and making it effectively operational could 
result in serious and costly delays. Fire-department appa- 
ratus and trained personnel can respond immediately and 
get into operation quickly. The plara and procedures tiiat 
are developed shouM therefore include the adaptaton of 
standard apparatus to the fullest extent'for various uses 
during freeway incidents. 

Fire Companies and Special Apparatus 

The various fire-department contingents and the special 
apparatus required for freeway and expressway emergencies 
include engine companies, truck companies, rr^e compa- 
nies, mobile water supplies, foam fire-fighting units, and 
lighting units. These are discussed individually as follows: 

Engine Companies 

An adequately manned engine company (an absolute 
minimum of three men) under the direction of a company 
officer and carrying the recommended complement of 
equipment is perhaps the most generally $uitable unit to 
deal with freeway incidems* The engine company, carrying 
forcible-entry tools, hose water, ladders, and other equip- 
ment, is usually well prepared to serve as the basic unit for 
any type of freeway operation. 



Trade Companies 

Truck companies may l>e useful during freev^ and 
expressway inddents that are beyond the capabilities of 
engine companies. Extensive ladder operations, more spe- 
cialized rescue equipment, and heavy-duty rescue equip- 
ment are typkuil of truck-company capabilities. Truck 
companies can also provide additional mampower for 
large-scale rescue or fire-control operations. 

Rescue Companies 

Rescue or squad companies, nianned by personnel 
well-trained in the use of specialized equipment, are 
invaluable at freeway and expressway inckJents^ The man- 
ning of such companies will vary in accordance with local 
conditkxts^^These companies usually carry a wide array of 
special rescue tools, depending upon the type or size of 
vehkrie. A partial list may include the following: 

1 . Hydraulic rescue tools and jacks of vario'is ratings 

2. Cuttingiorches 

3. Hoisting and pulling equipment, including ropes, chain 
hoists^and other mechanical devices 

4. Portat>le generators for supplying electric tools and 
lighting equipment 

5^ Extensive emergency care equipment and supplies 
Including resuscttators, litter, splinting equipment, 
blankets, first-aid kits, and the like 

6. Various typer of electrical or gasoline-powered saws ' 

7. Fire extinguishers of various types and sizes 

8. Miscellaneous tools including cargo or hay hooks, 
pitchforks, shovels, hammers of various sizes, redwood 
plugs, and so forth . 

9. Other types of tools, including bolt or wire cutters, 
lock-breakers, mechanical axes, aash and fire ixe%. sM 
miscellaneous mechanic's tools 

10. Self-contained breathing apparatus 

Mobile Water Supply Apparatus 

During extensive fire-fighting operations on freeways or 
expremvays, water is a critical fector, and fire-departnmit 
tankers can be extrenr^y useftd f<^ these situatk>ns. 



Large capacity (1,000 to 2XXX) gallon) tankers are desir- 
able. Shuttling of tankers to supply pumpers may be 
required when hydrants or other sources are either unayail* 
able or inadequate. 

Foam Fife-Fighling Units 

When foam uniu are not included in an kiltial response, 
conskleration must be given to the time lapse Involved in 
obtaining them. It is likely that thl^ type of equipment wit 
be necessary' to cope with large flammAle^kiukl fires* 
Consideration must also be given to the availability of foam 
units and supplies of foam material from other depart- 
ments. 

LightingiMts 

L^rge-scale nighttime operations will tax liiMng equip- 
ment ordinarily carried by small or even average-size 
departments* Therefore, it may be neeteary to make 



arrangements with large fiie departments to furnish heavy- 
duty units* 

Mi tc e Ma ne eu s Fkft Oi^artment Equipment 

Fire officers in charge of freeway inckienu shoukl not 
overlook other equipment'that may be useful. Hose brklges 
may be necessary to protect hose while enabling traffic to 
proceed* Thought shoukl be given to the use of public- 
address systems for crowd control and command purposes. 
Othei^ miscellaneous equipment may include the following 
itemsi 

1* Portable pumps 

2* Gasoline trucks or trailers for fueling fire uniu 
3* Portabte water reservoirs 
4* Command centers 
S* Salvage units 
6* BriMi]^units 



Topic 5 - SPECIAL EQUIPMENT AVAILABLE FROM OTHER AGENCIES 



^ This topic, "Special Equipment Availabte from Other 
Agencies/' is planned to provide ansvvers .to the foUovving 
questions: 

^ In addition to the emergency vehicles normally 
dispatched to a freeway accident what equipment 
^ might be needed in unusual situations? 

• Where can such special equipment be oinained? 

# How can flammable petroleum products be removed 
c from damaged tankers? 

Operations involving lire prevention and control and 
rescue on freeways sometimes require the use of specialized 
equipment. Long-range prefire planning for an extraordi- 
nary emergency includes knowing all types of equipment 
available. Therefore^ preplanning for freeway inckients 
includes listing applicable equipment operated by other 
public agencies, contractors, towing and wrecking firms^, 
military installations, public utility companies, equipment 
rental companies, and so for^. An up-to^iate listing of 
such equipment the agency in pomssion of it and the 
means of getting it shoukl be maintained in the disf»tching 
center Such an inventory will be of little value unte it is 
constantly updated and unless it include 24-hour 
phone numbers for obtaining necessary equipment* 

Types of Uiefiil Equipment 

Following is a partial summary of spedal equipment that 
couki be useful during freeway inckients: 

Ambulances 

Ambulances are usually procured through law-enforce- 
ment agencies. If the responsibility for obtaining amtM- 
lances rests with the fire department, certain agreements 
must be made beforehand* Th^ is, such mattersas priority 
and sequence of calling various ambulance companies and 
provision for pay mem (to de^mine who pays if the 
persom transported cannot) must be prMrranged* 

Tow Trucks 

Tow trucks^are often needed in numbers as a result of 
freeway incidents. Since some aocklents will involve heavy 
vehicles, the size and capacity of tow trucks is an importam 
factor. Responsibility for paying for tow^truek operatkms 



must t>e planned in advance, usually by the law-enforce- 
ment agency responsible for the freeways. 

Dump Trucks 

Dump and rubbish trucks riiay be needed to haul away 
debris resulting frorn acddents. Dump trucks may also be 
used to bring sand to the scene of the accident for covering 
an oil slick or for constructing dikes to retain liqukis 
released from tank vehicles. Dump trucks are usuaHy 
available from state or county departments of highvvays or 
from dty public works departments. 

Eai III Moving Equipment 

%ip k)aders and bulktozers may be necesary to 
construct dikes, to cfig retaining pits for fuel or water«t»r to 
nrK»ve heavy articles that have fallen from vehkrtes. 

CfinM and Hoists 

Mo^ cranes might be needed to lift and move vehk^ 
too heavy for a tow truck to handle, or to remove heavy 
mtkk$ (as steel beams or sectkra of preformed concrete) 
that have Mien from vehicle. 

Lk|ukl-Tr»sfer Equipmefit 

Vacuum, transfer, and defueling trucks are useful lor 
removing IkiuM from wrecked vehMes or diked areas when 
it is not safe or practkart to allow the lk)ukl to be drained 
away naturally. Trucks and pumps for this purpose may be 
obtained from such sources as oil companies, military or 
civil airfieMSj and septic-tank service companies. 

t^oifimu n ica w ons e qwi pi ne m 

Communication units may be required on the scene of 
highway emergencies. Most vehicles used for emergency 
puMte servtoe woHc are radk> equipped, although all may 
not be on the same frequency. If it becomes necemry to 
secure additkmal communicaBons equipment or to set up a 
muMfrequency command pott, prefire planning shoukl 
include the source of this equipment and the means of 
obtaining it. The most probable sources of command-type 
communications equipmem are public agencies, such as 
civil defense, county oommunicatkms, or large police and 
fire organizations. 
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HalieoiMtrs 

Helteop^ can be useful for removing injured persons 
when surface vehicles cannot reach them and for surveying 
a section of the freeway that is congested witfi disabled or 
stal^ vehicles* Helicopters may also be used for tommand* 
post^duties. Prefire plannir^ should include the sources of 
these craft, whether police, military, or private. 



Tank Vehicles 

Water from portable sources may be required quickly 
and in la^ quantities. Tank vehidee are eometimes 
available from city street mai n tena nc e departments, county 



and ftaie highway departments, military agencies, contrac- 
tors, and so forth. Plans shouM include this equipment. 

The foregoing list is not complete. Other types of 
necessary equipment may be specified in accordance with 
the area served or determined by knowledge based on a 
spedfic incident. Types of equipment that may be available 
are wklely dhmsified. Equipment tfiat may be readily 
available in one area may be difficult to obtain in other 
areas. When disas^^^kes, ^ fire department is expected 
to re^Dond end tiifce ^- '^^ ^^ve action. No fire 
departmmt can fulf ^e. i.:%ility without having 
made oompreh«f)sive jiat indude knowing about all 
poettole spacM equipm e nt , whm it is located, how to get 
it, and how to use it. 



Topic 6 - EMERGEhtCY^RESPONSE CONSIDERATIONS 



This topic, ."Emergency-Rasponse Con$idarattom/Ms 
planned to provide answers to the following questions: 

• From what directions should'ftre apparatus approach 
to gain acoe^ to freewiy emergnKies? 

• When should red lights and sirens be used? 

^ How shoutd; apparatus be deployed upon arrival at - 
the scene?. - * 

• What precautions must be oon^Mered when using 
flares, fusees, and reflectors? 



Fire apparatus resppndmg to freeway or expressway 
emefgendes should consider approa^ing the inctdent from 
oppodw directions, whenever practicable* A oonverghtg 
approach will lend to efitat the effects of'he^ tnrffke 
cong^bn, sincf rush^ipur traff^ tends to cttnid on^ 
or die ottier at a given perted. TtW practice of apprMMig 
from both directions will also help sdve proNemi pre* 
semed l»y center dividers or fencH that m^ delay or 
prevent a^ess to the scene of tha emergMiey ^ 

A difficult decisim often f|N:ed fire personnel 
responding to freeway cn^ig^iaiK ts virtietfier or not to 
actuate red lights or sirens* or bl^« Discretion in this 
matter is usually left to company officers, guided by local 



police legulatlons and^ fire^partment policy. Under 
extremely heevy traffic conditions, however, the use of 
such wamirni devices is not recommended. Motorists often 
reveal a tendency to apply Vake^ when they see red lights 
<Nr hw a siren^ whkh would add to traffic congestion and 
increaiathe poisitiility of other acddents. 

The vft^fig^ivay use of off -ramp l>y fire fighting units to 
l^n to free^Niys or expres^ays is not recom- 

mendedi Trwrt ^aWc flow should be attempts 

only when iBre or p^Mice uirits almdy at the scene wrify 
that it Is nle to do so. 

Fin appara^ ihouM be parted at a location safely 
iv^ from traffic Unas, on the shoulder or nea^ 
divider when j^^ae^cebto. Aiso, placing apparatus between 
onopmihg traWc »id trapped victims can aiffprd protection 
f^ thtftfas weK «^ for the firemen working at the scene* 

HiOR^^ situatibns creaied by toxic, axplosive, or 
flgmmabtr^ ini ii riah may re^uira that apparauis be placed 
upwind; t^grade^ 

incidefit Those sKuatlons may also ^termlne or r^ict 
the tyfi^ Ams^ hm^t^ or refleetors to bis tmd. WhiHY it 
h condu^ thil those devices may be used safely^ ^hey 
sNhM be friaeed at least §0 feet from hazards crMrled by 
toxic iMleriats arxi 200 feet alimy from hazards created by 
exptoiive malsriils or flammable Hquids and gases. 



Topic 7 ^ PERSONNEL SAFETY 



This topic, '"Personnel Safety/' is planned to provide 
ans^mrs to the followtng questions: 

• What safety precautions must fire personnel observe 
at the soene of freeway and exprwsway incident? 

• What are some of the hazards that virill be introduced 
or aggravated by the presence of onlookers? 

#^Why should immediate liaison be eteblished with 
iaw«enf orcement agencies and personnelt 

rrecMnions for I'revenims in|u*iei 

Serious freeway inddents' usually re^tt in a cpmplete 
stoppage of traffic: On tfie other hand, WNfningly msignifi- 
^t incidents can be extremely fMardous because traffic 
may not even slow, much less stop. Under the letter 
condition, special precautiom must be taken ^ prevent 
injuty to fire permviel. Men who are not needed for 
operational purposes shouM remain on the wj^^, and 
who are n e ed e d diouki alight only on tfie sidb away 
from traffic. It is of course essential that persortnel stay out 
of the traffic flow, if possible, and not vtmhr around the 
-area. 

Safety in Use of Tools 

Extreme caution is necessary while using tools sUch as 
pike poles, ladders, hose, and nozzles, because t|hey may 



cause serious in{ury to fire personnel If struck by passing 
vehicles. Comptete prcmetive dothini^ should be worn 
wtm responding,to freeway eimrgendes. Fteftecior tape on 
helmets h recommended for working on highway accidents 
at night Fire apparatus can serve es % shleU vvhtn it is 
positioned between the traf^ and operating area, provMing 
protection to fiie personnel, accident victims, and othm at 
tfie scene. 

SafMy with FtammAle and Toxie 

Whenever p^ble, personnel^ and appera^ should be 
poftioned u^rada and upwtrKl when flammable/pr toxic 
fflateriab are involved. Neither personnel woHcing at the 
scene nor ^^ttanden should.be per m i tted to smcriee under 
those eircufflstahces. Fire personnet should remain on guard 
ayrirm indi^irnihate use of flares or fusees, whether by 
police or b)^tanders# 

In the event that police protection is inadequate, fire 
personnel should be asigned to observe and cfimt traffic 
and ffm mmins of poter^el hazarcte* A$ nientioned 
previoiAiy* immediate liMcin should be ^tabli^ied with 
poirce offtoers* which is sufficiently important to merit 
furtf>er discussion in Topic 8« 



Topic 8 > UA'rSON WITH LAW-ENFORCEMENT AGENCIES 



This topic, "Liaison with Law-Enforcement Agencies/* 
is planned to provide answers to the foUowing que^ions: 

• What arelthe primary functions and respomibilities of 
the fire department? 

• What are the primary functions and responsibilities of 
law-enforcement agertdes during freeway incidents? 

• What is the primary purpose of a command post at 
freeway Incidents? 

Responsibiiities of Law-Enforcenient Offiteis 

The primary responsibility of law^forcement officers 
at a h^eway incident usually Is to direct and control traffic. 
Proper control Is required to provide access and operating 
space for fire department apparatt^ and to maintain safety 
for fire personnel. 

Other responsibilities of law-enforcement officers 
include crowd control and evacuation of areas v^henever 
public health or safety is threatened. They are also usually 
responsible for summoning ambulances and for safe- 
guarding the bodies of dead^ctims. 

' .Responsifaaities of Fira-Depertment Pe t iow iel 

Spedflc functions for which fire-department personnel 
are primarily responsible include: 

1. Rescue 

2. Fire control 



3. Dealing with problems involving hazardous materials 

4. Specification and identification of areas to be evacuated 

Liaison Between Law*Enforctment and Fire Agencies 

Successful handling of a maior freeway incident will 
largely depend on how quickly and how well lielson is 
established between taw-enfo rc eme n t and fire agencies. 
Communications must be well established and maintained 
throufijhout!^ emergency* end a law-enforcement officer 
will usually be . in charge. As the size of an incident 
increases, manpower and equipment requirements* crowd- 
control problems, and personnel hazards are likely to 
increase proportionately. To ensure neoMsary liaison with 
taw-enforcement and other agencies* a command post 
shouM be established as soon as possible. A mobile or 
portable ndio of each frequency and agency located at the 
commanct post can be used to receive and relay neosssary 
information to the amciated fire and polioe units* 

The Califomia Highway Patrol is the responsible law 
enforcement agency during most expressway and fmway 
incidents. The local patrd office should be consulted as 
part of the fire department's planning to deal with highway 
emergencies. A mutual understanding shoiiM be developed 
between the rMppnsible fire agency and the Highway 
Patrol, To facilitate effective cooperation and coordination 
between the two agencies* their respective published proce- 
dures shouM be mutually maintained and understood*' ^ch 
agency ought to be thoroughly femiliar with the^^Ner's 
authority, responsibilities, and methods for effective coor- 
dination* 



Topic 9 ^ HANDLING AND DISPOSITION OF HAZARDOUS MATERIALS 



This topic, "Handling and Disposition of Hazardous 
Materials/' is planned to provide answers to the fMlowing 
questions: 

• What is meant by hazardous materials? 

• What are the basic premises for handling a hazarddus- 
materials incident? 

• What are some of the ways in which the otajectlves of 
these premises can be achieved? 

• What are some typical prooedures for- dealing with 
various types of hazardous materials? 

Problems with Hazardous Materials 

Hazardous materials are highly active chemicals in liquid, 
gaseous, or solid state that, by virtue of their high-energy 
potential, represent latent sources of danger to li^ and 
property* Their effects may be corrosive, toxic« flammable; 
explosive or any combination thereof. Their extensive use 
and hence their widespread transportation is increasing 
rapidly. Expressway and freeway construction In California 
is also on the increase. Together, these expanding condi- 
-tions provide a basts for predicting that more hazardous 
materials will be transported over more expressways and 
freeways in the future. This trend correspondingly Inmases 
the potential of hazardous*materials incidems in nearly 
every fire department's «rea of responsibility. 

Regulations for Hazardous Melirfab 

The storage, handling, and use of hazardous materials Is 
governed by federal, state, and local regulations* Their 
transportation is regulated chiefly by the U.S. Department 
of Transportation, altiiou^ state and local regulatioris also 
apply in some instances. These regulations, refle^ng safe 
practices recommended by various trade associetiofis, have 
served to bring about a high degree of transportation safety* 
Despite all routine precautions, however, coltisi^, fim, 
and container failures do occur, ivery fire d^i^ment 
should be prepared to deal wH^ all such occunrernies within 
iu jurisdiction, not the least of which are thoselinvdving 
the transporting of hazardous materials. | / 

Basic Considerations in Hazardous Materials Hlif^ing 

Successful handling of hazardous-materials | inddants 
must be based on three basic considerations: Otdttermin- 



ing the type of materia; (2) determining the correct action; 
and (3) obttining and utilizing the necessary manpower, 
apparatus, equipment, and extinguishing agents. 

Determining the Type of MalaHal 

Information about tite type of materials involved may be 
available from a number of sources: <1) tlrivers of the 
^ transporting vehieies; (2) shlppir^ orders or manifests; <3) 
placards or labels on vehicles; or {#) labds on containers. 

Truck driven may fir may not have the necessary 
information. Drivers of^Shide; carrying special cargo such 
as flammable liquids and gases, cryogenics, explosives^ or 
nuclear weapons may have a great deal of information 
about their cmgp and the emirgency prooedures it requires. 
Orivors of vdiides carrying mixed ^ight, on the other 
hand, may have little or no inforniatiqn. 

Shipping orders, manifest, and labels can be important 
sources of information, which may be in the form of 
chemical or trade names or in the form of Department of 
Trsnspor^on labels and labels of the agency formerly 
responsible -tiie Interkate Commerce Commission. In 
certain instences, labets of plabbrds simply state DAN- 
GEROUS, FLAMMAILE, EXW-OSIVES, CORROSIVE, 
TOXIC, or some similar woid or phiase. Methods of 
interpreting information eontained in dipping orders or 
manifesto or listed on labels ar placards are beyond the 
scope of this manwl. Soured of such information are 
varioitt publications carried by many fire departments on 
apparatus, in dtieft' cars, or maintained in dispatehing 
centers. Access to thcne publications, either at the scene of 
an incident or through radio contact with a dispatching 
center, is an important key to determining types of 
materials to be dealt with during freeway incidents. 
Examples of applicable publications also' cited in the 
Bibliography include: 

1. f/iv ^mtion Gykk on Haafdou$ MataHak 

a; fMipoint Indax of Trada Nama Liquida, National 
Fire Protection Attociation (NFPA) No. 325A 

b. FIra Haiard Propariki of Flammabfa LiquUa^ 
Gam,WPAH0.mM 

c. Hazardous Chamka^ Data, NFPA No. 49 

d. Mamml of Kaaardoua Chamkal Raacdons. NFPA No. 
491M 
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e. Recommended System for the Identification of die 
Fire Hazards ofMaWriafs, NFPA No. 704M 

2. Fire Protection Handbook 

3. Chemcard Manual 

4. Hi^way Emergencies Involving Hazardous Materials 

Datftrmining Correct Action 

The importance of correct action in dealing with a 
hazardous-nnateriais incident cannot be overemphasized; the 
results of incorrect efforts can be disastrous. General 
procedures for dealing with Elected typical hazardous 
materials are discussed in this manual. Those procedures 
can be augmented with additional specialized details avail- 
able in the publications listed in the preceding paragraph. 
All relevant publicafiohs should be carried in designated fire 
department vehicles or maintained in dispatdi centers. 
Many departments maintain in their dbpatch center a list of 
agendes to contact for information and assistance^ Numer- 
ous agencies, both public and private, can be called upon to 
assist with incidents involving radioactive substenees, cryo- 
genics, explosives, amnuinltion, and other dangerous mate-_ 
rials. In an extreme situation, a telephone call to manufac- 
turers or distributors of hazardous materials may be 
necessary. Requisite to correct action is getting the conrect 
information quickly. 

Genetal Proceduns 

As in all cases of actual or potential fire, the order of 
priority is: (1) the rescue of victims; (2) the safety ^ 
persons in the Immediate area; and (3) the protection of 
exposures. The hazards are compounded by the presence of 
flammable liquids and gases, corrosive and toxic materials, 
explosives, and other reactive materials. NormaTprocedures 
of fire suppression are sometimes furtiter complleated by 
limited water supply and restricted vehicular movement. 
Nonetheless, as a result of proper prefire pl«ining, rescue, 
safety, protection of exposures, confinement of fire, and 
eventual - extinguishntent should prooMd routinely in 
accordance with on-the-scene conditions. 

When vehicle accidents involve fire or the threat of it, 
rescue problems are often complicated by the predicament 
of entrapped victims. In such cases, initial action consists of 
the attempt to protect both victim and rescuers with hose 
streams. Limited water supply nrtakes this a precarious 
operation. Hose streams must be kept in operation ocutin- 
uaily but judtoiously so as not to exhaust the water before 
an additional supply arrives. 

When a flammable but unbuming substance is released 
from the carrier by accident, all precautions against ignition 
must be teken by all persons in the area. Hiis nmns strictiy 
prohibiting smoking, carefully placing flares, and severely 
restricting vehicular traffic, since an automobiu ignition ' 
spark can cause ignition of flammable substances. If vapors 
from the product could find their way to pilot lights or 
burners in nearby structures, these devices must be located 
and extinguished and the structures equated. 

Emergency-services personnel must ^ways be alert to 
the necessity of evacuating all specuton from an area 



where there is possibility of a flash fire involving vapors, 
rupture of a f lammable*products container, escape of toxic 
vapors, or an explosion. Vapors can uavet far under certain 
conditions, and a considerable effort might be expended in 
removing people a safe distence from the hazard. 

Highly important to all fire-service personnel is familiari- 
zation with the correct ways of approadiing and cooling 
conuiners involved in or exposed by fire. Such training Is 
recomn)ended for all firemen who might be called upon to 
respond quickly to freeway incidents. Further information 
on this subject is found in Fire Control - Flammable 
Liquids and Gases, Saaamento: Fire Service Training 
Program, California State Department of Education, 1964. 

Where multiple hose lines can be laid to hydrants within 
reach of the freeway, water sufficient to control or 
dissipate major conditions can be obteined. Therefore, 
long-ran^ planning should include laying large lines 
through adjoining properties and over fences to the 
freeway. This requires preliminary mapping of areas border- 
ing the freeway. Maps should indicate hydrant locations 
arjtd distences in relation to established highway markers. 
Copies of these water-supply maps should be tarried on 
apparatus responding to freeway incidents and maintained 
at the dispatching center. 

Fires that cannot be extinguished because of insufficient 
water supply or condition of the fuel or the container are 
usually allowed to bum out. Most of the fuel must be 
consumed before the fire can be extinguished. Under those 
conditions, use of available water supplies must be re- 
striciad to protecting exposures and cooling containers. The 
necessity for the latter is vital to prevent conteiner collapse, 
with a consequent sudden release of contents, which couM 
instantaneously cover a wkle area with burning fuel. 

Specific Prooedures 

In addition to the general procedures already discussed, 
specific Steps should be followed in accordance with the 
nature of the emergency. The foremost of these spedfic 
procedures are the following: 

FiammeMe and Combustible Liquids 

Flammable liquids, as distinguished from combustible 
liqukis, include many materials that have flash points at or 
below 140^F. Some of these are gasoline, acetone, naphtha, 
jet fuels, alcoholt, thinners, and various solvents. Flamma- 
ble liqukis vaporize readily and are therefore in the proper 
state i^tapot) to bum at normal temperatures. 

Combustible liquids have flash points above 140^F.,and 
they do not vaporize at normal temperatures* Under fire 
conditions, however, these materials haVe characteristics 
similar to ti>ote of flammable liquids. Some examples of 
combustible liquids are ''safety solvents'', heavy fuel oils, 
transformer oils, and lubricating oils. 

Vast quantities of flammable and combustible liquids are 
transported oyer exprenways and freeways In tenk vehicles. 
Limited quantities are transported in drums and other small 
conteiners. 
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When dealing with burning flammable or combustible 
liquids, firemen should perform the following operations 
(not necessarily in the order ^ven): 

1. Rescue, if necessary. 

2^Evacuate bystanders and occupants of nearby vehicles 
r and structures. 

3. Protect exposures. 

4. Contain flowing liquids with dikes or hose streams, or 
both. 

5. Cool burning or exposed tanks with hose streams. 

6. Use water judiciously, if supply is limited. 

7. Extinguish fire, if possible. 

8. Consider allowing fuel to burn out under controlled 
- conditions. 

When dealing with spilled, but unburning, flammable or 
combustible liquids, firemen should perform the following 
operations (not necessarily in the order given): 

1. Spot apparatus upgrade and upwind from the spill, if 

possible,. 

2. Rescue, if necessary. 

3. Evacuate area, as nec€fissary. 

4. Use combustible^s indicator to determine location of ' 
vapors. 

5. Prevent ignition. ^ 

6. Stop leaks in container, if possible, under protection of 
hose streams. 

7. Contain flowing fuel with hose streams or dikes, or both. 

8. Consider flushing fuel into storm drains. 

9. Consider calling for vacuum trucks to recover fuel from 
diked areas or damaged containers. 

Liquified Petroleum Gases ^ 

Liquified petroleum gases (LPG), such as butane and 
propane, remain in the gaseous state at normal tempera- 
tures and pressures and become liqukh at low temperatures 
and high pressures. Used primarily as fuels, refrigerants, and 
aerosol spray expellanu, LPG products are stored and 
transported at normal temperatures under moderate pres- 
sures (40 to 200 psi). One cubic foot of liquid LPG is the 
equivalent of about 250 cubic feet of gaseous LPG. Hence 
for ODvious economic reasons LPG is kept in liquid stale for 
storage and handling. 

Butane and propane are odorlass in their natural state, 
but they are odorized to aid leak detection If they are to be 
used as fuels. They are not odorized if they are to be used 
for certain other purposes, as aerosol expellahts, for 
example. 

Fire-control problems with LPG, whether in storage or 
transport, ace similar to those encountered with flammable 
liquids. When dealing with an incident involving escaping 



LPG, fire-service personnel must be aware of the following 
conditions: 

1. The liquid to-gas ratio (1 to 250) can create a situation 
wherein extreme volumes of flammable gas will be 
released In the event of tank failure or exposure to fire. 

2. During a leak with no fire, the gas will not readily 
dissipate because it is much heavier than air (one and 
one-half to two times). 

3. During a leak with no fire, the gas is invisible, being 
coloriess and possibly odorless (depending upon its 
intended use). 

When doling with leaking and burning LPG, firemen 
shouM perform the following of>erations (not necessarily in 
the order given): 

1. Rescue, if necessary. 

2. Evacuate area, as necessary. 

3. Cool exposed tanks with hose streams. 
'4. Protect other exposures. 

5. Attempt to extinguish fire, but only by stopping fuel 
flow or leak under protection of hose streams. 

When dealing with leaking but unburning LPG, firemen 
shouki perform the following operations (not necessarily in 
the order given): 

1 . Locate apparatus uphill and upwind, if possible. 

2. Prevent ignition. 

3. Rescue, if necessary. 

4. Evacuate downhill and downwind area, as neoe^y. 

5. Use combustible-gas indicator to determine location of 
vapors. 

6. Dissipate leaking vapors with fog streams. 

7. Control led(, if possible, under protection of hose 
streams. 

8. Call for tank vehkde to transfer fu^l from damaged 
tanks. 

Cryogenic Materiab 

Cryogentes is the branch of physia that deals with 
materials at or nmr absolute zero. The term is also used to 
describe c«tain gases that can be liquified at extrenrwiy low 
temperatum, most commonly hydrogen, nitrogen, and 
oxygen. Fluorine is treated as a cryogenic, but it is also a 
halogen and is diKussed in th» nunual under that name. 
Other gases« argon and helium, for example, are also 
cryogenics. 

A recent development in the field is liquified natural gas 
(LNG), or methane. As with LPG, the purpose of storing 
and transporting wtain gases as cryogenic liquMs is 
economy. Literally hundred^ of times the quantity of gas 
can be placed In a container of comparable size when the 
gas is in liquM form. For example: 



One cubic foot of liquid hydrogen wiM vaporize into 850 
cubic feet of gas. 

One cubic foot of liquid nitrogen will vaporize into 696 
cubic feet of gas. 

One cubic foot of liquid oxygen will vaporize into 861 
cubic feet of gas. 

One cubic foot of liquid methane will vaporize into 636 
cubic feet of gas. 

Cryogenic niaterials are transported in vacuum*rated 
tank vehicles designed to niaintain the required low 
temperatures, incidents involving these materials may 
create fire, toxicity, causticity, or other hczards. In the 
open air, hydrogen and methane are combustible, oxygen 
increases combustibility of organic materials,' and nitrogen 
is inert. All are maintained as liquids at temperatures of 
'250"^^. and below. Cryogenic temperatures are so extreme 
as to be capable of killing any living tissue that comes in 
contact with materials in the cryogenic state. 

When dealing with an incident irfvolving leaking cryo- 
genic materials, firemen should perform the following 
operations (not necessarily in the order given): - 
1 Determine the type of material involved. 

2. Rescue, if necessary. 

3. Use complete personnel-protection gear. 

4. Call for technical assistance, as necessary. 

5- Prevent ignition, if hydrogen or methane are involved. 

6, Flush oxygen spills on asphalt pavement with water to 
vaporize the oxygen. (Oxygen impregnated asphalt can 
explode if subjected to mild shock or pressure.) 

7. Attempt to control leaks, under protection of hose 
streams. 

Compressed Gases 

Gases that are compressed by high pressures but not 
liquified are transport in pressure cylinders that ituiy be 
portable or integral with the vehicle. Such gases can be 
flammable or nonflammable, toxk: or nontoxic. However, 
all gases present a common hazard when exposed to 
fire ~ rapid expansion. Therefore, they must be kept cool 
to reduce the hazard of cylinder failure. 

When dealing with afi incident involving cylinders of 
compressed gases, firemen should perform the following 
operations (not necessarily in the order given): 

1 . Determine the type of gas involved. 

2. Use breathing apparatus, if necessary. 

3. Rescue, if necessary. 

4. Cool exposed cylinders with hose streams. 

5. Dissipate leaking gas with hose streams. 

6. Protect exposures. 

7. Call for technical assistance, if necessary* 



Halogens 

The halogens are a family of highly active elements that 
deserve special attention because they can create severe 
health and fire-control problems. The halogens are fluorine, 
chlorinC bromine, iodine, and astatine. All are more or less 
toxic and corrosive. Fluorine and chlorine are particular fire 
hazards, and astatine is radioactive. 

Fluorine is a greenish-yellow gas, which can be trans- 
ported as a pressurized gas in cylinders or as a cryogenic 
liqukJ. It is the most active chemical known and will react 
violently with organic substances (including the human 
body), metallic powders, and water. 

Chlorine is a heavy, greenish-yellow gas. It is transported 
under pressure in cylinders. Although chlorine is nonflam- 
mable by itself, it can cause fires when it comes into 
contact with certain other materials, such as acetylene, 
amnK>nta, turpentine, or finely powdered metals. 

When dealing with an incident involving leaking halo- 
gens, especially fit'orine and chlorine, firemen shouki 
perform the following operations (not necessarily in the 
order given): 

1. Determine the type of material involved. 

2. Use complete personnel protective gear. 

3. Rescue, if necessary. 

4. Evacuate area, as necessary. 

5. Call for technical assistance. 

6. Dissipate leaking chlorine vapors with water. 

7. Warning: Do not use water near fluorine. 

Explosives and Blasting Agents 

Exptosives are materials that detonate or deflagrate upon 
initiation by shpd(, heat, pressure, or electrical or micro- 
wave stimulus.. Explosives range in degree of hazard frojn 
the hypersensitive materials (such as liquid nitroglycerin, 
lead azide, and fulminate of mercury) to relatively insensi 
tive products (such as firecrackers, paper caps, and small- 
arms ammunition). 

According to United States Department of Transporta- 
tioTT* regulations, only certain materials are designated as 
"Acceptable Explosives" for transportation by common 
carrier: 

1. Class A Explosives - those presenting a detonating or 
maximum hazard. These include dynamite, nitroglycerin, 
picric acid, lead azide, fulminate of mercury, black 
powder, blasting caps, and detonating primers. 

2. Class B Explosives - those presenting a flammable 
hazard, such as propellent explosives (including smokeless 
powder), photographic flash powders, and certain pyro- 
technics and fireworks. 

3. Class C Explosives - those types of manufactured articles 
that contain Class A or Class B explosives, or both, as 
components, but in restricted quantities. 



Blasting agents are mixtures of ammonium nitrate and 
fuel oil used as a substitute for commercial explosives. (The 
./Department of Transportation term for blasting agents Is 
nitro-carbo-nltrate.) 

According to California law, trucks carrying explosives 
must bear placards that read EXPLOSIVES and must travel 
on designated routes, mostly freeways. Fire departments 
should maintain a record of designated routes within their 
jurisdiction for transportation of explosives. 

When dealing with an incident involving explosives or 
blasting agents, firemen should perform the following 
operations (not necessarily in the order given): 

1. CMermine the types and quantities of explosives 
involved. 

2. : Evacuate the area, as necessary, depending upon type 

and quantity of explosive. 

3. Prepare to protect exposures. 

4. If fire fighting is attempted, use large streams operated 
from protected locations. 

Radioactive Matariils 

Radioactive materials are being transported by common 
and private carriers in quantitm ranging from minute to 
vast.Shipments are regulated by the Department of Trans^ 
portation, and the materials are classified and labeled as 
follows: - 

1. Class D Poison, Group III (white IMiel with blue 
printing). This consists of materials that emit corpus* 
cuiar rays only (alpha and beta rays of low penetra- 

_ti&9^). They are not harmful unless the contain* is 
broken and the materials are actually ingested. 

2. Cla^ D Poison, Group I or tl. (white label with red 
pftlTting). Those materials that premt an external 
health hazard. 

Trucks transporting "Red Label" (Groups I and II) 
cargoes are required to bear placards that read, DANGER- 
OUS RADIOACTIVE MATERIALS. 

Fires involving radioactive materials can be controlled 
with water. The prime concern when dealing with such fires 
is their contamination hazard* This can be minimized 
through the use of monitoring devices, complete prcHective 
clothing, and contamination-control procedures. 

Technical assistance for incidents invoKring radioactive 
materials is available from a number of agencies* The 
Atomic Energy Commission (AEC) publishes an emergency 
Radiological Assistence P/en (See Bibliography), which 
contains the names of these agencies and their telephone 
rnu/.bers, as well as suggested procedures for dealing with 
incidents involving radioactive materials* Every fire depart- 
ment should maintain a copy of this plan at its dispatdiing 
center. 

When dealing with an incident involvir^ radioactive 
materials, firemen shouki perform the following operations 
(not necessarily in the order given): 



1. Locate fire apparatus upwind of scene. 

2. Determine the type of material involved. 

3. Notify the Atomic Energy (Commission. 

4. Use complete personnel protective gear. 

5. Rescue, if necessary. 

6. Evacuate the area. 

7. Utilize monitoring devices to measure radiation.' 

8. Combat fire, as necessary. 

9. Segregate persons, materials, and equipment that may be 
contaminated. 

Nuclear Weapons 

Nuclear weapons that may be transported over freeways 
and expressways are designed to prevent nuclear yield in 
the event of accidental detonation. However, they contain 
Plutonium, a Class D, Group I Poison and high explosive. If 
exposed by a fire, the high explosives can detonate if their 
^peratures exceed 300°F. If they burn inside the 
weapon, they can detonate or emit iets of white flame. 

The Department of Defense (DOD) and AEC provide 
assistance to local agencies in the event of an incident 
involving nudear weapons. The AEC's Emergency Radio- 
logical Assistance Plan contains information regarding 
whom to call and what to do perxling arrival of repre- 
sentatives. 

Mlien dealing with an incident involving cargo that 
includes nudear weapons, firemen should perform the 
following operations (not necessarily in the order given): 

1. Call the nearest military base or the AEC. 

2. Rescue, if necessary and if possible. 

3. Evacuate all casual persons to a distance of at least 1 ,500 
feet. 

4. (f weapons are exposed but not involved by fire, attempt 
to cool such weapons with 2- % -inch hose streams and to 
extinguish the fire. 

5. If weapons are involved by ftre, dear the entire area of 
all persons for a distance of ilttajp 1,500 feet. 

Water^Reactive and Ai^-Reactive Materials 

These materials indude alkalis, aluminum trialkyls« 
anhydrkles. carbides, hydrides^ metallic and nonnietallic 
oxkks. phosphorous, and sodium hydrosulfite. As their 
daaific^ions indicate, they react violentiy with water or 
air: some bum, some explode, some are strong oxidizers, 
and some produce toxic vapors. When dealing with such 
cargoes, the importance of ascertaining the type of material 
cannot be overstremd. 

When dealing with air- and water<sensitive reagents, such 
as those described, firemen should perform the following 
operations (not necessarily in the order given): 

1* Determine the type of material involved. 
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2. Rescue, if necessary. 

3/ Evacuate area, if necessary* 

4. Call for technical assistance. 

5. Determine the correct procedures, based upon type of 
material involved. 

6. Use complete personnel protective gear. 
7., Protect exposures, as neceoary. 

Oxidizing Materials 

Oxidizing materials are a group of chemicals that liberate 
oxygen under various conditions. They include nitrates, 
nitrites, peroxides, chlorates and perchlorates, chlorites and 
hyperchlorites, perman ganat es, and persulfates. The oxygen 
they are capable of liberating will tend to inarease the 
intensity of a fire burning in and around them. Addition- 
ally, some are combustible in themselves (cellulose nitrate, 
for example); some emit toxic vapors; and some react with 
sufficient heat to ignite nearby combustible materials. 

When dealing with an incident involving oxidizing 
materials, firemen should perform the following operations 
(not necessarily in the order given): 

1 . Determine the type of material I 'olved. 

2. Rescue, if niscessary. 
3* Evacuate, if necessary. 



4. Determine the correct control i^rocedures based upon 
the type of material involved. 

5. Use complete personnel protective gear. 

6. Protect exposures, as necessary. 

Acids 

Hazardous adds have a destructive effect on living 
tissues, are usually strong oxidizers, and frequer.dy produce 
toxic vapors. They jre noncombustible but may react 
spontaneously with other materials. The hazardous acids 
include sulfuric, nitric, hydrochloric, hydrofluoric, and 
perchloric.^ 

When dealing with in incident involving hazardous adds, 
firemen should perform the following operations (not 
necessarily in the order given): 

1 . Use complete personnel protective gear. 

2. Rescue, if neces^iy (flush acids from victims with 
water). 

3. Evacuate, if necessary. 

4. Protect exposures. 

5. Extinguish liras with water, as necessary. 

6. Flush (with water) leaking adds away from organic 
materials. 

7. Dilute leaking adds with large volumes of water. 



Topic 10 - SPECIAL MATERIALS FOR CONTROLLING SPILLS AND FIRES 



This topic, "Special Materials for Controlling Spilto and 
Fires/' is planned to provide answers to the following 
questions: 

• How can hazardous-liquid spills be absorbed and 
removed from road surfaces? 

^ What material will absorb some of the common acids? 

• What extinguishing agents can be used on com* 
bustible metals? 

Many kinds of liquids being tra n sported om the 
highways are generally classified as petroleum products and 
adds. The degree of hazard from the possible release of 
these liquids from their containers varies greatly. In many 
cases the presence of a source of ignition can cause an 
ernergency of great proportions*Preplanning for freeway 
emergencies will dierefore include procedures for draining, 
washing away, absorbing, and counteracting dangeroc«i 
liquids, as well as fire-fighting techniques to be used when 
the occasion arises. ' ' 

To control spills, the principal concern is to channel, 
dike, or absorb die unoonfined liquid. The necessity for 
doing this wilt be determined by the flammability or 
corrosiveness of the liquid or by the hazard to traffic 
created by a foreign substance on the right-of-way* 

Where applicable, a common easily, obtained substance 
such as sand or earth H used for channeling, diking, or 



absorbing. Sometimes this means is available at or near the 
scene and can be used by men working with shovets. Of 
course, when not readily available, or if required i*^* large 
quantities, sand or dirt must be trucked to the scene. 
_ Whenever diking and channeling must be done, con- 
sideration must be given to the areas to which lighter-than- 
water Hqukb are to be diverted. If the liquid is flammable, 
\tt y^pof must be regarded as a hazard. Therefore, when 
potsibte sources of ignition for flammable liquids are 
present along the route of travel, protection must be given 
and the liqukis must be impounded in a safe location. 

Besides sand and earth, sawdust is another comoKNi 
substance used for absorbing liquids. If the few bags of 
sawdust carried on fire apparatus are not suff telent for the 
job, sawdust can be trucked to the scene. Care should be 
taken when disposing of contaminated sawdust (soaked 
with oil or add), because burning couM be quite violent 
shouki ignition occur. 

Ackls, such as sulfuric, nitric, and muriatic, can be 
effectively neutralized with applications of soda ash 
(sodium carbonate). 

Where conrixistible metals are burning, specific agents 
and methods must be used to control the fire. Acquiring 
information about correct agents according to the types of 
metals, where and how to get the agents, and how to use 
them is also a part of the prefire planning process. 
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HAZARDOUS MATERIALS 
PLACARDING 



Commodities known to afford a hazard to health during 
transportation have been designated hazardous materials 
by the U.S. Department of Transportation. The placarding 
of vehicles transporting hazardous materials alerts car- 
rier personnel' to the dangers involved ♦ and is of con- 
siderable informational value to public safety services 
at the scene of an accident or spillage* 

In all, there are more i:tian 1,400 hazardous materials — 
many are listed in this guide. Generally , the shipping 
papers or the package markings provide sufficient infor- 
mation td identify a commodity as hazardous. 

Complete listing of commodities requiring placarding 
are contained in the following references: 

1. Dangerous Articles Tariff - American Trucking 
Association. , 

2. Guide to Transportation of Explosives and Other 
Dangerous Articles - Private Carriers Confer- 
ence (ATA). 




State of California 
DEPARTMENT OF CALIFORNIA HIGHWAY PATROL 

HL. W« Sullivan y Commisaioner 



Nov,d, 1967 



CALIFORNIA VEHICLE CQBE^--; 



27903, Designation of Cargo > Notwithstanjd_lnir other provisions 
ot this code no person shall operate any/ vehicle .transporting 

any explosive 'substance, flmittable liquid, flMmable solid, oxidi- 
zing material » cc^rr^ive li^lAv compx^essed gas^ poison gas, 
poison liquid t potsdn- solid, z^adloactivS: mater i'al or other mat-erials 
classified by the In^^staW C^nierce GM^^^i^^^ 
article unjUrss at the iime of :sudh .Ixansf^r^^^ is dis- 

played on the vehicle signs conforming to the regulatiohs of the 
Interstate Commerce Commission, >— • . 

This section does not apply if the vehicles are transporting 
not more than 20 pounds , of : smokeless poirder or not more than, 
five pounds of black sportihg poWder or anif combinat^ion thereof. 

27904. Exceptions , Notwithstanding the provisions of Section 
27903,^ a vehicle Mich is used for the transportatioh of flammable 
liquids defined in Section 324 of this code may display the re- 
quired signs when empty or when transporting any liquid with a 
flashpoint below 200 degrees Fahrenheit, 



NOTE: . ^ ^ 

The responsibliity for regulating interstate 
h»ardou8 materials trihSpbrtatitm ha?' been* 
transferred from the Interstate Commerce 
Commipslon to the U*S. Department of Trans- 
portatidn* Effective April 1, 1967, the 
former ICC regulations were designated 
Department of Transportation Rasardous 
Materials RigufAtioVs (Title 49v Code of 
Federal Regulations^ Parts 171-179), 



TITLE 49 . CODE OP PEDERl^t' REGULATIONS 

177 , 823 Required exterior mar k ing on motor vehic les and cornbi 
nation s , ^ ^ 

<a) •Every carrier operating, hauling, or in any manner using 
a motor vehicle or trailer containing any explosive' ar other 
daiigerous 'a^^ttcrle as specified in subparagraph (a)(1) and para- 
graph (b) of this section shall cause every motor vehicle. " 
trailer , or combination vehicle,, ^at all times while containing 
such expldikly#~^r other dangerous article, or combination oi 
such articles, to display riiarkings or placards in accordance . 
with the.following requiremehtiT ' 

<a)(l) The ma^king^ .placards required to he displayed on 
each motor vehic is: 6t trailer sihall be as folTows; 



COMli^ItY 



' TYPE OF 
MARKING OR PLACARD 



Explosives, class A, any quantity 
or a combination of class A and 
class B explosives. 



EXPLOSIVES A 
(Red letters 
background) 



on white 



Explosives, class any quantity. 



EXFLas mS B 

(R^ d le 1 ter s on wh i t o 

background) 



Poison, class A, any quantity; 
Poison, class 6, 1000-pound^ or 
more gross weight. 

Flammable liquid, 1000 pounds 
or more gross weight: flammable 
solid, 1000 pounds or more gross 
weight* 

Oxidizing material • 1000 pounds 
or more gross weight/ 



POISON 

(Bltie'i^ieitters white 
.^Mckground) ^ 

FLAMMABLE 

(Red letters on white 
background) 



OXIDIZERS" 

(Yellow T^etters on black 
background) 



COMMODITY 



TYPE OF 
MARKING OR PLACARD 



Nonflammable compressed gas - 
1060 pounds or more gross 
weight ♦ 



COMPRESSED GAS 

(Green letters on white 

background) 



Corrosive liquid - 1000 pounds 
or more gross weight. 



qORROSIVES 

(Blue letters on white 
background) 



Flammable compressed gas - 1000 
pounds or more gross weight. 



FLA&IMABLE GAS 

(Red letters on white 

background) 



Radioactive material ^ any quantity, 
requiring red label as prescribed 
in 173.414 (a) and (c). 



RADIOACTIVE' 

(Black letters on yellow 
background) 



Mixed ladings * See subparagraph 
(a)(4) of this -section* 



DANGEROUS 

(Red letters on white 
background ) 



(a)(2) Bach marking or placard shall consist of letters not 
less than four inches high^ in the color specified, using approxi- 
mately a 5/8 inch stroke. The placard must be larger than the 
lettering. required thereon by at least one inch at the top and 
bottom f..des* Such marking or placard described In subparagraph 
(a)(1) shall be contained in an area on the vehicle which has no 
other marking, lettering, or graphic display, for at least three 
inches in each direction; except as specified in subparagraph (a) 
(4) and paragraph (c) of this section. 

(a)(3) Such mai^kings or placards shall be .displayed at the 
front, rear, and on each side of the motor vehicle or trailer, or 
other cargo carrying body while it contains explosives or other 
dangerous articles of such type and in such, quantity as specified 
in subparagraph (a)(1) and paragraphs (b) and (c) of this seccion. 
The front marking or placard may be displayed on the front of 
either the truck, truck body, truck tractor or the trailer. 

(a)(4) Any motor vehicle, trailer or other cargo carrying 
body containing more than one kind of explosives or other danger- 
ous article requiring different placards under the provisions of 
subparagraph (a)(1) of this section, the aggjregate gross weight 
of which totals 1,000 pounds or more, shall be marked or placarded 
"DANGEROUS'* instead oi being marked or placarded as required by 
that subparagraph. Any auch vehicle which contains any quantity 
of explosives class A, explosives class 6, poison class A, or 
radioactive materials requiring red label as prescribed in 173.414 
(a) and (c), shall display the marking or placard ^'EXPLOSIVES A," 
''EXPLOSIVES B," "POISON" or "RADIOACTIVE," as appropriate, in. 
addition to the marking or placard "DANGEROUS*" If explosives 
class A and explosives class B are loaded on the same vehicle, the 
"EXPLOSIVES B" marking need not be displayed* 
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Topic 4 



USE OF STANDARD FIRE APPARATUS AND EQUIPMENT 



This topic, "Use of Standard Fira Apparatus and 
Equipment/' is planned to provide answers to the following 
questions: 

• What are the various types of fire apparatus available 
to respond to freeway incidents? 

• What is the minimum manpower required to harnlle 
these incidents? 

• What types of- equipment will assist in solving the 
water-supply problem? 

• What are some probabilities and eventualities that 
must be considered during l«rga*scaie operations? 

The equipment and manpower necessary to deal with 
incidents effectively on freeways and eKpressways can be 
extensive. Large*scale and unusual operations might seem to 
necessitate the use of equipment from agencies other than 
fire service. However, the time invohted m requesting and 
obtaining such equipment through proper channels, getting 
it to the scene, and making it effecthtely operational oould 
result in serious and i»stly. delays. Flr^department appa^ 
ratus and trained persormel can respond immediately and 
get into operation quickly. The plans and procedures that 
are developed should therefore include tlie adaptation of 
standard apparatus to the fullest extent for v^ous uses 
during freeway incidents. 

Fire Companies and Special Apparatus 

The various fire-department contingents aiKl the special 
apparatus required for freeway and expressway emergencies 
include engine companies, truck companies, rescue qompa* 
nies, mobile water supplies, foam fire^fighting unlti, and 
lighting units. These are discussed individually as follows: 

Engine Compenies 

An adequately manned engine company (an absolute 
minimum of three men) under the direction of a company 
officer and carrying the recommended complement of 
equipment is perhaps the most generally suitable unit to 
deal with freeway incidents. The engine oompeny, carrying 
forcible-entry tools, hose water, ladders, and other equip- 
ment, is usually well prepared to serve as the basic unit for 
any type of freeway operation. 



Truck Companies 

Truck companies may be useful during freeway and 
expressway incidents that are beyond the capabilities of 
engine companies. Extensive ladder operations, more spe* 
di^ized rescue equipment, and heavy-duty rescue equip- 
inent are typical of truck-company capabilities. Truck 
companies can also provkie additional manpower for 
, large-scale rescue or fire-control operations. 

Rescue Companies 

Rescue or squad companies, manned by personnel 
well-trained in the use of spectatized equipment, are 
invaluable at freeway and expressway incidents. The man* 
ning of such companies will vary in accordance with local 
oonditkm. These companies usually carry a wkie array of 
special rescue tools, depending upon the type or size of 
vehicle* A partial list nruiy include the following: 

1. Hydraulk; rescue «)ols and jacks of various ratings 

2. Cutting torches 

3. Hoisting and pullkig equipment, iriduding ropes, chain 
hoists, and other metihaniiBal devices 

4. Portable generators for supplying electric tools and 
lighting equipment 

5. Extensive emergency care equipment and supplies 
including resuscitators, litter, splinting equipment 
blankeits, fim-aid kits, and the like 

6. Various types of electrical or gasoline^powered saws 

7. Fire extinguishers of various types and sizes 

8* Miscellaneous tools including cargo or hay hooks, 
pitehforks, shovels, hammere of various sizes, redwood 
plugs, and so forth 

9. Other types of tools, including bolt or wire cutters, 
lock-breakers, mechanical axes, crash and fire axes, and 
miscellaneous mechanic's tools 

10. Self-contained breathing apparatus 

MobHe Water Supply Apparatus 

During extensive fire-fighting operations on freeways or 
expressways, water is a critical ^or, and fire-department 
tankers can be extremely useful for these situations. 
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PLACARD PLACEMENT 

(FLATBED) 




PLACARDS MUST BE SECURED 
TO EQUIPMENT TRANSPORTlfl© 
THE EKPLOSIveS OR TO 
PLACARD BOARDS. SEE DOT 

SEC. 177.835 




(c)(1) and (c)(2) Cancelled. 



§ 



(d) The marking or placarding required by this section shall 
be removed from or covered on any motor vehicle to which it is 
attached when such vehicle does not con^tain the article for which 
the marking is required, ex cep t in the case of tank m^tor vehicles 
used exclusively for transportation of 'the articTS? for which such 
marking is required. 

(d) (1), (d)(2) and (d)(3) Cancelled. 

(e) , (e)(1) and (e)(2) Cancelled. 

(f) Cancelled* 
^(g) Cancelled. 



177.835 Explosives 



(b)(1) Whenever tarpaulins are used for covering explosives, they 
shall be secured by means of rope or wire tie downs. Explosives 
placards or markings required by Sec. 177.823 shall be secured, in 
the appropriate locations, directly to the equipment transporting 
the explosives. If the vehicle is provided with placard boards, 
the placards must be applied to t)iese boards . 



RfiQUmiD 
PLACARD 


CLASSSFICATIOIf /DEFINITION 


EXBHPTIONS/KEIIAIIKS 


BHMII 


Clusification: txplMiVM, Clas« A 

Definition: Any ch«»icnl compound , »ixtur«,> or d«vici 
tlio ptimmff or cp— n> porpOM of which i« to function 
by d«tonntion.^ 

SxMplM: DyMaitn^idi oxplonivM-fhifh •jqilonivm. 
iiquitf-iiacli powdT-tw^MHition for cnnnon with m- 


1) Placards required when traneporting. 
any quantity* 

2) No exesptione. 




plo«iv« proiMtil«0'>*Mn«ti»i cap* (aor* ihan 1,000)- 
dotonating pri«mnn*«splo«ivo ninM-hnnd frmaden- 
cnrtain ignitwn and jnt thrust units (Jnto}-fulni- 
natn of Mronry, vnt-rdcknt annunition with •xplonivo, 
illuminating, inesndUry. or gas prujoctilM* 




Claaaificatioh: ExplosiVM. Class B 

Dsfinition: A chsMical coapound. siicturs* or dsvics. 
the prisary purposs of shieh is to function by rapid 
coftbustion rsthsr than dstonatlcm. 

EXasples: AMMinition for cannon with nonsxplosive 
pfojscillss-special firssorks-certain Igniters and 
jst thruet units ( jato)-explosive power devices* 
propeUant explosivee, eolid (includes saolteless pow- 
der for saall arse >'^propel lent Explosives » liquid- 
rocket asMunition with nonsxplosive projectiles,^ 


1) Placards rsquirsd whsn transporting 
any quantity.- 

2) No sxswptions. 

3) Ssoksless powder for esell ar«s« in 
quantitiss of leee than 100 pounde per 
vehicle, ie elassifisd as a flaiMable 
eolid when packaged in Bureau of 
Explosivss-approvsd containers/ 




CUssiflcation: Explosives. Class C 

Definition: Manufsctured articles which contain 
Class A, or class 8 sxplosivss, or both, as coapo- 
nents taut in reetricted quantities. 

Examplee: Blasting caps (1.000 or lsss)-ssall arns 
aaaunition of Isss thsfi .75 calibsr-blank ^cartridgss- 
sxplosivs cable cutters'^^ordeau detonant fuse-electric 
equibs*toy papsr csps*siKplosive rivete-comwn fire- 
worke-railway or highway fusses. 


No placarde required or authorized. 


liLLLllil 


Classific^on: r^assabls Liquids 

Definition: Any liquid which gives off fiassable 
vapore at or below a tsapsraturs of SO degrees 

Parsnh.it., 

txaittlss: Gasolins-stbsr-csrtain alcohols^csrtain 
psin^ snd vsrnishss-psntaborans-csrtaln inks-esrtain 
liquid ce«ente-certsln poliehee-sthyl setbyl ketone- 
sthyl nitrats-sthyl nitrits-sthyl ssreapUn-etbylsns 
oxids-stbyl cblorids-^aerolsin* inhibited-carbon bi*^ 
sulfids (disulfide )-stbrlsas ininst inbibltsd-pro- 
pylsns i«insi inhibitsd«diMthylbydrasins. unsya* 
Mtrieal (UDMI). 


1) Plscarde required when traneporting 
1.000 lbs. or nors (gross weight* includ- 
ing containere). 

2) Portion of load packaged in omU con- 
tainers sxsnptsd whsn dstsraining If 
placards ars rsquirsd unlsss coiMiiodity is 
warksd **No txssptions'* in Nsfsrsncss I 

or 2, 

3) CoMioditiss preceded by • in Beferenees 
1 or 2 My or way not bs classed as hssard- 
ous dspsttding upon ekaraetsristics of ths 
particular shipsent., 

4) VC 27004 psrsite. but doee not resuire* 
the placarding of cargo tames m e sanssr 
at varisscs with DOT I77.i23(d}. 
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REQUIRED 
PLACARD 


CLASSIFICATION/DEFINITION 


EXEMPTIONS REMARKS 




Classification- Flawmable Solids 

Definition Any solid material other than explosiveB 
which are liable to cause fire through friction.^ 
through absorption oi ni<iisture. through spontaneous 
chemical changes, or as a result of heat retained 
from the manufacturing process. 

Examples: 

Aircraft rocket cn>;ines (commercial) -ammonium bichro- 
mate-metallic calcium-charcoal briquette«-wood char- 
t-oal-coal, ground bituminous, sea coal, coal facings, 
etc .-matcht's. strike/ any where-phosphorous-cot ton rags, 
oily-certaln magnesium scrap-certain rubber scrap- 
metallic sodlum-Xray )ilt.i (nitrocellulose base)- 
/irc*oiMum scrap. 


1) Placards required ^lien ti an>,porting 
I. 000 lbs or more (gross weight, in- 
cluding containers) 

2) Portiojvof load packaged in ?»mall 
containers exempted when determining it 
placards are required unless co'iWROdity 
is marked "No Exemptions" in Rrlerences 
I or 2. 

3) ConmodUies preceded by in Reler- 
ences 1 or 2 may or may not he classed 
as ha/.ardous depending upon character- 
istics of the particular shipment 


OXIDIZERS 


Classif icat ion': Oxidi/.ing Materials 

luiinition- '.tittori.il** which will decompose readily 
to V refcT oxygen whoii huateci and may react violently 
Willi other rhcmirnls «n- combustible materials. 

Kx.iiiiplts* 

Niirf> earbo iii tratcs-oiher nitrates-ehlorates-certain 
ptM'oxides-barium pi'iinaiiganate-ealcivm chlorite-pera- 
t et 11' 4ciU-pt'rm.iiig.iiia 1 col potash oi* soda-potassium 
bromide-sociiuN ni 1 1 1 1 i--odium broma te-tetrani tro- 
mcthane-zinc ammotiium ii tr ite-v.inc permanganate- 
zirconium picramaie wet. 


1) Pl.icards required ul*"n transporting 
l.OOh lbs. or more (gross weight, in- 
cluding containers). 

2) Loads and portions ot loads consisting 
of certain nitrates, including nitro 
cnrbo nitrate*;, are exempted from plac- 
arding requirements when packaged as 

fol lows:: 

a. ' In wooden or lihcrboard boxes 

with glass, metal, or other 
strong inside containers. > 

b. . in metal oi* fiber drums 

c. In kegs or barrels 

d. In strong metal cans. 

3) Portion of load packaged in small con- 
tainers exempted when determining il 
placards are required unless commodity is 
marked "No Exemptions** in References 1 

or 2. 

4) Commodities preceded by • in Refer- 
ences 1 or 2 may or may not be classed 
as hazardous depending upon character- 
istics of the particular shipment. 


[CORROSlUES 


Cl.issi tication*. Corrosive Liquids 

DelinitioU' Liquids which will cause severe damage 
To 'nVfirg tissue and to ireight by chemical action., 

Examples-' Acids jl-h lorostilphonic.^ n'^tric. hydro- 
cKTor 1 1* perch 1 oi* t r . su Iphur ic ) — alkali niSe-iJi* acid 
liatterv 1 lu ids-.iiiti^ony ( pen tach lor ide -and penta- 
1 hiori<lc)-l>atteric«i. «»lectric s tor Age. wet-benstyl 
hromicle-lKMi/vl eh lorol «>rma te-boron t rich lor ide-bromine- 
i;iusti<' pot.ish or ^ocJa.^ liquid-chlorides (anisoyl. 
bfii/vl. ehromvl .''ii Iphur. .suUuryl, thiony 1 )-rhlor inc 
tri 1 luoi iile-clircmic ;inid solution-ethyl < h lorolormatc- 
lire ext iiiguishc-r charges-certain hvdroucti ^otui ions-* 
iodine monocliloride-ccrt.iin hypochlorite* solutionn- 
oil ol vitrol (sulphuric acid)-oleum-phoHphorou» 
(oxybromidc. oxyehloride. tribromide. trichloride)- 
propyl trichlorobi lane-sodium aluminate, liquid-- 
sulphur tricixide., 


1) Placards required when transporting 
1.000 lbs. or more (gross weight, in- 
cluding containers) 

2) Portion of load packaged in small 
containers exempted when determining it 
placards are required unless commodity is 
marked "No Exemptions" in Retcrences 1 

or 2. 

3) Cc»mi»i>dities preceded by ♦ in Reler- 
ences 1 or 2 mnv or in.»v n<»t l»e classed 
as h.i/ardous depending upon character- 
istiis ot the particular shipm<'nt 


US 


Classif icutj^on ; NontlamMahle Ccmipressed Cas 

Delinition; Any material having in the container 
an 'nlT^oTiTto pressure exceeding 40 psi at 70 F., 
or an absolute pressure exceeding 104 p9i at 130^ f . 
or both. 

£xamj>les Air-anhydrouS ammonia-argon-boron-trif luo- 
rTde-c.nVbon dioxide oxygen mixture-hydrogen bromide- 
hydrogen chloride-certain liquefied gases-neon- 
nitrogen-nitrous oxide-oxygen-sulphur dioxide-sulphur 
hoxat luoride-certain materials in cylinders, tanks 
and "aerosol" cans when charged to pressures above 
40 psi at 70° F. with nonhaxardous gases lifted above. 


1) Placards required when transporting 
1,000 lbs. or more (gross weight, includ- 
ing containers). 

2) Portion of load packaged in small con- 
tainers exempted »hen determining it 
placards are fvt.\\n rvii unless commodity 

is marked "No Exemptions" in References 
I or 2. Exemptions lor electronics 
tubes, cosmetics and foodstuffs in 
pressurized containers, and Hre ex- 
tinguisher components are many and varied. 

3) Commodities preceded by * in Reler- 
•nces I or 2 may or -ay not be classed 
as hazardous depend* ig upon character- 
istics of the" particular shipment. 
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Pt.A( ARD 


CLASStFICATlON/DEFINITION 


EXEMPTIONS REMARKS 


ens 


CKiRsif lcatiQn< Flammable Coapressed Ca» 

Definition! Compressed Ras which offers the hazards 
o? fire or exploKi.m.^ 

ExaMples;- Acetylene-butadiene, inhibited«*butane cyclo- 
propane-dlf luc»rothane-dif luorowonochloroethane- 
dtmcthylaminc. anhydrous-dlnethyl etiier-engine start- 
U\\t 1 luid-cthane-ethylene'-bvdrocarbon i^as, liquefied 
or Kas;couK-hvdroucn. liquefied or ncaseous-hydrogen 
Niilf Ide-mcthanc^liquefted hydrocarbon ^as-nethyl 
nccty lene-methyl chloride-aethyl chloride/Mthylene 
chlnt-ide nixUtro-Methyl mercaptan-monomethylanine, 
anhyclrium-nonliqtieried hydrocarlion (Cas-propane tetra- 
1 1 Unroot hy \vr.v , i nh i hi ted-trif luorochloroethy lene- 
trimcUiylnmino. anhydrous-vinyl chloride-vinyl fluo- 
ri<ii'. intiihitcd^vinyl methyl ether. 


1) Placards required when transporting 

I. 000 lbs. or more (gross weight, includ- 
ing containers). j 

2) Portion of load pack.iged In small con-| 
tainers exempted when determining it | 
placards are required unless commodity | 
Is marked •'No Exemptions" in Rotorencef^ | 
I or 2. 1 

3) Commodities preceded by • in Re£er- i 
encr>s 1 or 2 may or may not i>e classed | 
as hazardous dcpendi;ig upon character- j 
Istlcs ot the particular shipment. \ 

i 

! 


1 POM J 


C 1 nss i f i cn t ion •• Poison,- Class A 

Definition: Poisonous K;ises or li<)uids of such nature 
tfiut a very small amount of th« gas, or vapor of the 
liquid, mixed wiili air is dangerous to life. 

Examples: Mu«»tat'd i$aR-l<»wisite-hydrocyanic acid- 
nitrogen tetroxi do-nitric oxide mixtures-phosgene 
(diphosRenc ) -cyanogen 


1) Placards required when transporting 
any quantity 

2) No exemptions.^ 


POISON 


Classification: Poison, Class B 

Definition:' Substances, liqtiids.or solids (including 
pastes and semi-solids) which are known to be so toxic 
to man as to afford a hazard to health during transpor- 
tation In the absence of data on the effects on 
humans, tests on laboratory animals establish the 
relative toxicity <by ingestion, inhalation, or absorp- 
tion through the skin).^ 

Examples: Aniline oil-arsenxc acid-carbolic acid 
(phenol ^-certain chemical ammunition (no explosive or 
ignition elements)-chlorpicrin-certftin organic phos- 
phate compounds-aldrin-arsenical compounds-cyanide 
mixtures-certain drugs, chemicals, medicines* and 
ctmme tics -certain insecticides, pesticides, herbicides, 
ami t'odcnticides. 


1) Placards required when transporting 
1,000 lbs- or more (gross weight, in- 
cluding containsrs). 

2) Portions of load packaged In small 
containers exempted when determining 

if placards are required unless commod- 
ity is marked **Ko Exemptions*' in 
References 1 or 2.^ 

3) Commodities preceded Hay ♦ in Refer- 
ences I or 2 may or may not be classed 
as hazardous depending upon character- 
istics of the particular shipment. 




Classtrication: Poison r Class C 

Definition: Liquid or solid substances which upon 
c?>ivtact w£th fire or when exposed to air give off 
dangerous or extremely irritating fumes. 

Examgjes: **Tear Gas*' - Tear gas grenades, candles, 
offrerSevices-monochloracetone , stabilised . 


Mo placards required «r authorized. 

«* 


RADIOACTIVE 


Classificaticn!' Poison.^ Class D 

Delinition^ Radioactive materials which emit radiation 
capaHIe of penetrating and severe) iamaging living 
tissue and undeveloped film. 

Examp lea ; Radium-uranium-23S - polonium-plutonium- 

strontium-dO 


1) Placards required when transporting 
any quantity of radioactive materials 
bearing *'r«d" label. 

2) Exemptions are many and varied. 



^ ^ 

NOTES 

1. FLAMMABLE placard is required when transporting 1,000 lbs. or mors of flammable liquids and flammable 
solids in mixed lading. ^ 

2. DANGEROUS placard is required when transporting coausodities requiring different placards in mixed 
lading (1.000 lbs.; or more gross). 

:;. Mixed lading which includes Class A Explosives, Class B Explosives, Class A Poison, or Radioactive 
Materials (red label) requires the display of the appropriate placard for the commodity listed in 
addition to the DANGEROtffl placard (double placarding). 

' ^ I. See DOT 177.823(b)(2) for use of '^GASOLIltX** placard. ^ 



